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Characteristics Analysis for Reduction of Cogging Torque in a Novel Axial Flux
Permanent Magnet BLDC Motor

WonYoung JO, InJae LEE, ByungKuk KiM, TaeHyun KIM, DongWon HWANG, YunMyun CHO, DaeHyun KOO=
Donga University, *Korea Electrotechnology Research Institute

Abstract - In this paper, the design and field analysis
of the novel axial flux type permanent magnet
(AFPM) motor with double stator and single rotor are
investigated. The wvarious design schemes of AFPM
based on 3D finite element method are proposed. The
effects of slot shapes, various magnetization of PM,
and skewing on the cogging torque and average
torque have been investigated in detail. From the
results, we can improve the cogging torque and
average torque characteristics.

LM B

F7A4Y HHY BLDC AF7Nol8 Ay A%}
e 2L 27|19 2L TAE A & AF7¢ v
s gutdeog oy AP dE4Y ¥ EAE $4E
& Aok e} gukde s o) AFvle) v Ea
EAe HoixA| T, Aol #EAe] folsin, T2
£ o33 g dzdY AR Z FARAYAN &5
sty 53] g7 A4Y JEIe Ve F4gof w2
A7H EAHez g EzAogor MEslr) fsia
v 27 Exe 988 Hiske Ayl el

E3 2189 AL ¥y AF7 A9 QoA o
$ 8% adolt) Austd HRY AFre FF @
Hol &3 £AL olFoT Z3 HYF W AL
o)atd AE71e) Eavl s, guk JEv]0) Hls)
YR Wxe] FZE Hol Jerg B3 EL A
3719 543 AHHEY dHo] Yok o] EF EL
AF7 ZAAR} AR &F FRo o8 #As}
Z, 94 E3d 1439 f4Z HES oAtk o7
2A4g 77} dig 27 BEa AP J1ee YutHoes
IAQA A Eeo] W, 47 AMe A3 wEg pHE
ot 279 W3 § o 7XE 5§ 4 Yo 29
U 27 E3% B E3 Aojde AT dBAdel A
7] w &l Aol F7HA 23 gA4ATIe AL d¢
olgl g EAjolt}

B =fdAMe ¢F9 84 9 27, 97 A8 X
o 23 37 EA9 A HF EI vlARes G
W3 A7 AFAE BoEo) g Hud dA%rieg A
A ol dig Aol 44 EHojol & ol 334l
3 faycl TASY AAC dg A3j4s gy
g Ao}, =% 327 Bzl By Ed) diF ¢F
A 47 x4 psh W 2L A7 dEE AR

ZEFY. o AnEN 37 E39 BE Ea A
€ F4 A F U FHelth oriAe A AR
€ 93 34Y HP84YE AMESIEE, Ao Wees
B PWME o8 7383 24 75 448 A4sisich

U of

2. sl 3 siAfuy

2.1 HE¥ BLDC HS7|9] 1= U Al

71EY Fuy AF7E gurdor FolgA HEJ]
24 143 £Fo] Aol e F22 2 A7 &8
ol ;A EAE HAE AT AAELNG A}
Bop7iges 2 MgEHAdnh HYol de ASdE
29% FA220e DS 2 =09 ez AR
olggo] gt}

vide] B =FoA Aokt 3y AFre o9
Aol 71&9 WHY AEvide g8 A z:olel HH
Az Ho] @ 1A EYYPo roxn, Fo] XYL
B 2 Zod A :ojE AYstn, Az Z Yol
o3 s 722 Ho] gtk nAA ;e £33
Tz £F 32 AFsHo| gloy, A A
Fo] nlFEEE 47 AN 24 ZHger LAY
N FEEA il guyg dEsiE @ $ vk o] 3
Bg AE7Y F2= O 13 23, FL AL B ]
oA el

T, = KNJB(DL-D)

T, = KNIB DL
238 1L 9%5¥S Huyg 3 ¢ B3y vin

E 1. 393 BLDC WE7] 54 29 A

Power 15[kW}
Voltage 380{v]
Rated Current 4.87(A]
Speed 1800[rpml
Torque 79.6[Nm]
Stator Slot number 18
Rotor Pole number 16
Turns/coil WNlturns]

Windin,
S G gy
B, 1.28[T1(20°)
Magnet Material NdFeB
Coercivity 917[kA/m]
Air-gap 2{mm]
Winding connection 4-Y
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